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Introduction
This document extends the discussion on the 2-step RACH BS demodulation requirements introduced in [1] after the discussion on the RAN4 #95-e summarized in [2] and with a proposed way forward in [3]. Among the open topics from the last meeting are: 
· Differences between TO compensation implementation for high and medium TO values, and whether separate requirements are needed for each of these
· Decision on the PUSCH mapping type
· If 10% or 1% BLER of MsgA PUSCH metric should be used
This paper presents Nokia’s views on the open issues related to the 2-step RACH BS demodulation work, introducing the discussion of the structure of the tests. 
Open issues
One of the open issues from RAN4 95-e was the PUSCH mapping type. It is our opinion that for a BS that declares support of both Type A and B, performing conformance tests for only one mapping type is enough to guarantee 2-step RACH performance. Additionally, the simulating results presented in [4] show no relevant differences on MsgA performance when comparing PUSCH mapping Type A and B. 
[bookmark: _Ref47362877][bookmark: _Ref47362881][bookmark: _Ref47362884][bookmark: _Toc47365442][bookmark: _Toc47707922]RAN4 not to deviate from current PUSCH applicability rules and BS needs to only comply for the mapping type declared to be supported in D.100. 
Another open issue was regarding the BLER target for performance evaluation. The 2-step RACH performance is actually related to the performance of MsgA PUSCH. Since most of the PUSCH performance requirements are related to the SNR at 70 % throughput, which maps to about 30% BLER.  
[bookmark: _Toc47365443][bookmark: _Ref47366363][bookmark: _Ref47366369][bookmark: _Ref47366371][bookmark: _Toc47707923]Most of the PUSCH performance requirements use SNR at 70% throughput as a test metric, which maps to 30% BLER. 
Furthermore, previous results published in [4], have shown results with degradation of 10 dBs at 10% BLER for 2.6 us TO and 30 kHz SCS when using state of the art channel estimator. Other results presented in [5] and [6] show degradation from 5 to 10 dB for 70% throughput metric with uncorrected TO PUSCH. 
[bookmark: _Toc47365444][bookmark: _Toc47707924]Simulation results from previous meetings show significant SNR differences when considering PUSCH performance with uncorrected TO at 10 % BLER and 70 % TPUT [4] [5] [6]. 
[bookmark: _Toc47365445][bookmark: _Toc47707925]RAN4 for define MsgA PUSCH performance requirements using a 10% BLER metric. 
On the agreed tested TO values, the range for the High TO value is the largest one in comparison to the CP length for the 30 kHz subcarrier-space case. For this reason, the demodulation on this scenario is more challenging, and it would be desirable to review the upper limit of the High Level TO cycling for 30 kHz SCS. 
[bookmark: _Toc47707926]High Level TO cycling upper limit for the 30 kHz SCS test case is the most challenging one when compered to the C length. 
[bookmark: _Toc47707927]RAN4 to review the upper limit of the High Level TO cycling for the 30 SCS scenario, and use (X, ∆t, Y) as (0, 0.1, 1.9). 
Another issue is that the proposed ranges for Medium TO levels start at non-zero TO values, while for High TO levels start at 0 us. If this is considered that way, the average TO for Medium and High levels is very similar. As an example, the TO range for 15 kHz was (0.8, 0.2, 2) for Medium TO level and (0, 0.1, 3.8) for High TO level, which results in an average TO of 1.4 and 1.9 us. 
[bookmark: _Toc47707928]Medium TO level ranges and High TO ranges have similar average value. 
[bookmark: _Toc47707929]RAN4 to consider TO ranges starting at zero for Medium and High TO ranges. 

Specification structure
Although this WID is related to random access, the demodulation aspects related to the 2-step RACH have more similarities to the PUSCH requirements than with the PRACH requirements. The PUSCH tests in 38.141-1 [4] are organized as follows:
· 8.2	Performance requirements for PUSCH
· 8.2.1	Performance requirements for PUSCH with transform precoding disabled
· 8.2.2	Performance requirements for PUSCH with transform precoding enabled
· 8.2.3	Performance requirements for UCI multiplexed on PUSCH
· 8.2.4	Performance requirements for PUSCH for high speed train
the requirements on 38.141-2 are organized as follows:
· 8.2	OTA performance requirements for PUSCH
· 8.2.1	Performance requirements for PUSCH with transform precoding disabled
· 8.2.2	Performance requirements for PUSCH with transform precoding enabled
· 8.2.3	Performance requirements for UCI multiplexed on PUSCH
· 8.2.4	Performance requirements for PUSCH for high speed train
· [bookmark: _GoBack]8.2.5	Performance requirements for UL timing adjustment
and the requirements on 38.104 [6] are organized as follows:
· 8.2	Performance requirements for PUSCH
· 8.2.1	Requirements for PUSCH with transform precoding disabled
· 8.2.2	Requirements for PUSCH with transform precoding enabled
· 8.2.3	Requirements for UCI multiplexed on PUSCH
· 8.2.4	Requirements for PUSCH for high speed train
· 8.2.5	Requirements for UL timing adjustment
[bookmark: _Toc47365446][bookmark: _Toc47707930]2-step RACH demodulation requirements relate mostly to the MsgA PUSCH performance, and has more relation to the existing PUSCH clauses than with the PRACH clauses. 
[bookmark: _Ref47362857][bookmark: _Ref47362861][bookmark: _Toc47365447][bookmark: _Toc47707931]RAN4 to define 2-step RACH demodulation performances as a subclause in the clauses 8.2 for PUSCH requirement in 38.141-1 [4], 38.141-2 [5], and 38.104 [6] as:
-TS 38.141-1: 	8.2.6 	Performance requirements for MsgA PUSCH
-TS 38.141-2: 	8.2.6	Performance requirements for MsgA PUSCH
-TS 38.104:	8.2.6	Requirements for MsgA PUSCH

[bookmark: _Hlk31794208]Conclusion
In this discussion paper we have presented Nokia’s views on the 2-step RACH demodulation requirements. Among the discussed topics are open issues regarding PUSCH Mapping types, performance target, and how to include the requirements in existing specifications. From this discussion, the following observations and proposals are derived:
Proposal 1: RAN4 not to deviate from current PUSCH applicability rules and BS needs to only comply for the mapping type declared to be supported in D.100.
Observation 1: Most of the PUSCH performance requirements use SNR at 70% throughput as a test metric, which maps to 30% BLER.
Observation 2: Simulation results from previous meetings show significant SNR differences when considering PUSCH performance with uncorrected TO at 10 % BLER and 70 % TPUT [4] [5] [6].
Proposal 2: RAN4 for define MsgA PUSCH performance requirements using a 10% BLER metric.
Observation 3: High Level TO cycling upper limit for the 30 kHz SCS test case is the most challenging one when compered to the C length.
Proposal 3: RAN4 to review the upper limit of the High Level TO cycling for the 30 SCS scenario, and use (X, ∆t, Y) as (0, 0.1, 1.9).
Observation 4: Medium TO level ranges and High TO ranges have similar average value.
Proposal 4: RAN4 to consider TO ranges starting at zero for Medium and High TO ranges.
Observation 5: 2-step RACH demodulation requirements relate mostly to the MsgA PUSCH performance, and has more relation to the existing PUSCH clauses than with the PRACH clauses.
Proposal 5: RAN4 to define 2-step RACH demodulation performances as a subclause in the clauses 8.2 for PUSCH requirement in 38.141-1 [4], 38.141-2 [5], and 38.104 [6] as: 
-TS 38.141-1: 8.2.6  Performance requirements for MsgA PUSCH 
-TS 38.141-2:  8.2.6 Performance requirements for MsgA PUSCH 
-TS 38.104: 8.2.6 Requirements for MsgA PUSCH
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